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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an SRAM which 
allows the cell area to be reduced and provides a stable 
self-aligned contacts. 

SOLUTION: SRAM 2 comprises a first and a second 
inverters composed of an NMOS and a PMOS which 
constitute flip flops in a memory cell 200 and n-type 
gate electrode wirings 4, 5 where NMOS gate electrodes 
41, 42 and PMOS gate electrodes 51, 52 are continuous. 
A lead-out wiring 13 from the wiring 4 of the first 
inverter is connected to a p-type diffused layer 9 to be 
a second load Tr, Q4 of the second inverter through a 
p+ type buried contact part 15. Further, the leading 
wiring 13 has a p-type conductive film on this part 15, 
and seventh n-type self^aligned contact part 36 is 
formed near the lead-out wiring 13. 
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CLAIMS 



15 [Claim(s)] 

[Claim 1] While the flip-flop which becomes a semiconductor substrate in a memory cell 
from the inverter of a couple is formed and each aforementioned inverter consists of a 
field-effect transistor of an N channel, and a field-effect transistor of a P channel It is 
what was formed with the gate electrode wiring of N type with which the gate electrode 

20 of the field-effect transistor of the aforementioned N channel and the gate electrode of 
the field-effect transistor of the aforementioned P channel continued. The diffusion 
layer of the field-effect transistor which extended from gate electrode wiring of the 
field-effect transistor which constitutes one inverter among the inverters of the 
aforementioned couple and which pulls out and constitutes the inverter of wiring and 

25 another side It comes to connect through the embedding contact section which is 
formed in the aforementioned semiconductor substrate and has the same conductivity 
type as the aforementioned diffusion layer. In the semiconductor memory which it 
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comes to form in the state where the self-adjustment type contact section demarcated 
by this drawer wiring connects with the aforementioned semiconductor substrate near 
the aforementioned drawer wiring The drawer wiring connected to the diffusion layer of 
the N type of the aforementioned diffusion layers through the N type embedding 
5 contact section The drawer wiring which is formed by the electric conduction film of N 
type, and is connected to the diffusion layer of the P type of the aforementioned 
diffusion layers through the P type embedding contact section The semiconductor 
memory characterized by forming the self-adjustment type contact section side near 
[ this ] the drawer wiring by the electric conduction film of N type while the 
10 aforementioned P type embedding contact section top is formed by the electric 
conduction film of P type. 

[Claim 2] The aforementioned gate electrode wiring and the aforementioned drawer 
wiring are formed by the electric conduction film which contains a polysilicon contest 
layer at least. The drawer wiring connected to the diffusion layer of the aforementioned 

15 P type through the P type embedding contact section While consisting of that into 
which the impurity whose polysilicon contest layer on the P type embedding contact 
section is P type was introduced The semiconductor memory according to claim 1 
characterized by the bird clapper from that into which the impurity whose polysilicon 
contest layer by the side of the sell^adjustment type contact section near [ this ] the 

20 drawer wiring is N type was introduced. 



DETAILED DESCRIPTION 

25 

[Detailed Description of the Invention] [ 
0001] 
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[The technical field to which invention belongs] Especially this invention relates to the 
static RAM (it is hereafter described as SRAM) by which the memory cell was 
constituted from six field-effect transistors (it is hereafter described as MOS) about a 
semiconductor memory. 
5 [0002] 

[Description of the Prior Art] Conventionally, the full CMOS (complementary MOS) type 
set to SRAM by which the memory cell consisted of six MOSs from four N channel 
MOSs (it is hereafter described as NMOS) and two P channel MOSes (it is hereafter 
described as PMOS) is known. Drawing 6 is the circuit diagram of general full CMOS 

10 type SRAM. Moreover, drawing 7 is the plan showing an example of the structure of the 
memory cell of full CMOS type SRAM, and has shown only the formation position of an 
isolation field (portion surrounded with the dashed line and the two-dot chain line), a 
layer [ 1st ] polysilicon contest (it is hereafter described as 1st Poly-Si) layer (dot 
portion), and each contact section. Moreover, drawing 8 is Y-Y1 in drawing 7 . It is a 

15 line view cross section and illustration of a diffusion layer is omitted. 

[0003] As shown in drawing 6 - drawing 8 , in this SRAM, the 1st inverter 101 and the 
2nd inverter 102 are formed in the semiconductor substrate 71 in the field of a memory 
cell 70. the 1st which consists of 1st driver transistors (a transistor is hereafter 
described as Tr.) Q1 and PMOS by which the 1st inverter 101 is constituted from an 

20 NMOS — from load Tr.Q2 — becoming — the 1st — driver Tr.Q1 and the 1st — it is 
formed by a part of gate electrode wiring 72 with which each gate electrode 721,722 of 
load Tr.Q2 continued 2nd driver Tr. by which similarly the 2nd inverter 102 was also 
constituted from an NMOS — the 2nd which consisted of Q3 and a PMOS — from load 
Tr.Q4 — becoming — the 2nd — driver Tr.Q3 and the 2nd — it is formed by a part of 

25 gate electrode wiring 73 with which each gate electrode 731,732 of load Tr.Q4 
continued 

[0004] The 1st and the 2nd inverter 101,102 are connected so that the so-called 
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flip-flop 100 with which one [ these ] input turns into an output of another side may be 
formed, that is, it extended from the gate electrode wiring 72 of the 1st inverter 101 — 
pulling out — wiring 74 and the 2nd — the diffusion layer 75 of the P type of load Tr.Q4 
was connected, and it extended from the gate electrode wiring 73 of the 2nd inverter 
5 102 — pulling out — wiring 76 and the 1st — the diffusion layer 77 of the N type of 
driver Tr.Q1 is connected moreover, the 1st which becomes a flip-flop 100 from NMOS 
— word Tr.Q5 and the 2nd — word Tr.Q6 are connected the 1 st and the 2nd — word 
Tr.Q5 and Q6 are connected to the bit line 110 while the gate electrode 121,122 
consists of a part of word lines 1 20, respectively 

10 [0005] Here, each gate electrode wiring 72 and 73, each drawer wiring 74 and 76, and a 
word line 120 consist of a tungsten polycide (it is hereafter described as W-polycide) by 
which the laminating of the 1 st Poly-Si layer 78, the 2nd Poly-Si layer 79, and the 
tungsten silicide (WSix) layer 80 was carried out to this order, as shown in drawing 8 . 
Moreover, W-polycide is covered, the silicon-oxide film 81 is formed, and the flattening 

15 film 83 is formed through the silicon nitride film 82 on the silicon-oxide film 81. 

[0006] By the way, generally the refractory-metal silicide layer which silicide-ized the 
Poly-Si layer doped by N type, this Poly-Si layer, and the high-melting point metal 
membrane, and obtained them is used as gate electrode wiring which constitutes a gate 
electrode. Therefore, since a PN junction was formed when the direct file of gate 

20 electrode wiring and the diffusion layer of P type is carried out, contact was not able to 
be directly taken from gate electrode wiring to the diffusion layer of P type. 
[0007] Then, in the former, as shown in drawing 7 and drawing 8 , while carrying out 
opening of the flattening film 83, a silicon nitride film 82, and the silicon-oxide film 81, 
pulling them out and reaching wiring 74 and 75, one division contact hole 84a which 

25 pulls out further, carries out opening of the wiring 74 and 75, and reaches the diffusion 
layer of P type is formed. And while embedding the inside of this contact hole 84a by 
electric conduction films, such as aluminum (aluminum) and an embedding tungsten 
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(blanket tungsten; Blk W), and forming the division contact section 84, connection 
between the gate electrode wiring 72 and the diffusion layer 75 of P type is made by 
forming the partial wiring 85 on the flattening film 83. 

[0008] Moreover, in the conventional SRAM, in order to attain reduction-ization of cell 
5 area, much self-adjustment type contact sections very effective in this reduction-izing 
are adopted as an object for connection with the diffusion layer of a semiconductor 
substrate. For example, the contact hole which the eight self-adjustment type contact 
sections 87 are adopted, and constitutes the self-adjustment type contact section 87 
from SRAM shown in drawing 7 and drawing 8 is formed in the self-adjustment target by 
10 demarcating with the gate electrode wiring 72 and 73 and the drawer wiring 74 and 76 
which are shown in drawing 7 and drawing 8 . 
[0009] 

[Problem(s) to be Solved by the Invention] However, it needs to enlarge the path of a 
contact hole in order to have to make a gate electrode and the diffusion layer of P type 
15 face outside by the same division contact hole, although the connection method of the 
gate electrode which forms the above-mentioned division contact section, and the 
diffusion layer of P type is simple in process. Therefore, this connection method tends 
to cause increase of cell area. 

[0010] It is indispensable to, use the gate electrode to which the conductivity type of P 
20 type was given on the other hand, in order to take contact from a gate electrode to the 
diffusion layer of P type directly. However, since etching processing with the highly 
precise Poly-Si film of P type is a difficult film when giving the electric conduction film 
of P type to the Poly-Si film generally used and considering as a gate electrode, 
following un-arranging arise. 
25 [001 1] For example, it is P+ by etching which used the pattern 91 of a silicon-oxide film 
as the mask as shown in drawing 9 . Type and N+ It is N+ when the Poly-Si films 92a 
and 92b of type are formed in the pattern of a gate electrode. It compares with Poly-Si 
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film 92b of type, and is P+. The side attachment wall of the gate electrode which 
consists of Poly-Si film 92a of type is easy to be processed in the shape of a taper. 
Therefore, in case it forms in a self-adjustment target by demarcating the contact hole 
for the self-adjustment type contact sections by the gate electrode, un-arranging [ of 
5 the area of base of a contact hole decreasing and inviting elevation of contact 
resistance and a pressure-proof defect ] occurs. Therefore, it is anxious for 
development of SRAM which can solve the above-mentioned technical problem. 
[0012] 

[Means for Solving the Problem] Then, in order to solve the above-mentioned technical 

10 problem, the flip-flop with which this invention becomes a semiconductor substrate in a 
memory cell from the inverter of a couple is formed. While each inverter consists of 
electric field effect Tr. (NMOS) of an N channel, and electric field effect Tr. (PMOS) of 
a P channel It is what was formed with the gate electrode wiring of N type with which 
the gate electrode of NMOS and the gate electrode of PMOS continued. The diffusion 

15 layer of MOS which extended from gate electrode wiring of MOS which constitutes one 
inverter among the inverters of a couple and which pulls out and constitutes the 
inverter of wiring and another side It comes to connect through the embedding contact 
section which is formed in a semiconductor substrate and has the same conductivity 
type as the diffusion layer. In the semiconductor memory which it comes to form in the 

20 state where the self^adjustment type contact section demarcated by this drawer wiring 
connects with a semiconductor substrate near the drawer wiring The drawer wiring 
connected to the diffusion layer of the N type of the above-mentioned diffusion layers 
through the N type embedding contact section The drawer wiring which is formed by 
the electric conduction film of N type, and is connected to the diffusion layer of the P 

25 type of the diffusion layers through the P type embedding contact section While the P 
type embedding contact section top is formed by the electric conduction film of P type, 
it has the composition that the self-adjustment type contact section side near [ this ] 
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the drawer wiring is formed by the electric conduction film of N type. 
[0013] In this invention, since the drawer wiring on the P type embedding contact 
section is formed by the electric conduction film of P type, a PN junction is not formed 
in a part for the connection of drawer wiring and the diffusion layer of P type. Moreover, 
5 since connection between gate electrode wiring of MOS which constitutes one inverter, 
and the diffusion layer of MOS which constitutes the inverter of another side is made 
through the embedding contact section, the large division contact hole of a path like 
before becomes unnecessary. Moreover, gate electrode wiring is N type, and since the 
self^adjustment type contact section side is formed by the electric conduction film of N 

10 type, as for the drawer wiring with which the P type embedding contact section top is 
formed by the electric conduction film of P type, it is prevented that those side 
attachment walls are formed in the shape of a taper in etching processing of gate 
electrode wiring and drawer wiring, therefore, when forming the contact hole for the 
above-mentioned self-adjustment type contact sections in the state where it 

15 demarcated with drawer wiring, the contact hole of about 1 law is obtained for the size 
of a path over the vertical direction 
[0014] 

[Embodiments of the Invention] Hereafter, the operation gestalt of the semiconductor 
memory of this invention is explained based on a drawing. The semiconductor memory 

20 concerning an operation gestalt consists of full CMOS type SRAM, and has general 
circuitry shown in drawing 6 mentioned above, that is, the 1 st connected to the flip-flop 
100 which consists of an inverter of the couple of the 1st inverter 101 and the 2nd 
inverter 102 in a memory cell 200, and the flip-flop 100 — word Tr.Q5 and the 2nd — it 
has word Tr.Q6 1st driver Tr. which the 1st inverter 101 becomes from NMOS — 1st 

25 load Tr. which consists of Q1 and a PMOS — what consists of Q2 and CMOS — it is 
— the 1st — the diffusion layer of driver Tr.Q1, and the 1st — the diffusion layer of 
load Tr.Q2 is connected moreover, 2nd driver Tr. which the 2nd inverter 102 becomes 
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from NMOS — 2nd load Jr. which consists of Q3 and a PMOS — from Q4 and CMOS 
— becoming — the 2nd — the diffusion layer of driver Tr.Q3, and the 2nd — the 
diffusion layer of load Tr.Q4 is connected 

[0015] the 1st — driver Tr.Q1 and the 1st — the gate electrode wiring which connects 
5 each gate electrode of load Tr.Q2 — the 2nd of the 2nd inverter 102 — it connects 
with the diffusion layer of load Tr.Q4 moreover, the 2nd — driver Tr.Q3 and the 2nd — 
the gate electrode wiring which connects each gate electrode of load Tr.Q4 — the 1st 
of the 1st inverter 101 — it connects with the diffusion layer of driver Tr.Q1 further — 
the 1st — the diffusion layer of driver Tr.Q1, and the 2nd — the diffusion layer of 

10 driver Tr.Q3 connects with a Vss line (grounding conductor), respectively — having — 
moreover, the 1st — the diffusion layer of load Tr.Q2, and the 2nd — the diffusion layer 
of load Tr.Q4 is connected to the Vdd line (power supply line), respectively 
[0016] on the other hand — the 1st — word TrQ5 — the diffusion layer of one of 
these, and the 1st — the diffusion layer of driver Tr.Q1 connects — having — the 2nd 

15 — word Tr.Q6 — the diffusion layer of one of these, and the 2nd — the diffusion layer 
of driver Tr.Q3 is connected moreover, the 1st — word Tr.Q5 and the 2nd — the 
diffusion layer of each another side of word Tr.Q6 is connected to a bit line 110 — 
having — the 1st — word Tr.Q5 and the 2nd — each gate electrode of word Tr.Q6 is 
connected to the word line 120 

20 [0017] The memory cell of full CMOS type SRAM of this operation gestalt which makes 
the above-mentioned circuitry is the plan of drawing 1 , and X-X1 of drawing 1 . It has 
the structure shown in drawing 2 which is a line view cross section. Drawing 1 has 
shown only the formation position of an isolation field (portion surrounded with the 
dashed line and the two-dot chain line), a layer [ 1st ] Poly-Si layer (dot portion), and 

25 the contact section on account of explanation here, and illustration of diffusion layers 
other than the embedding contact section mentioned later is omitted in drawing 2 . 
Moreover, the two-dot chain line in drawing 1 shows the visible outline of a memory 
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cell. 

[0018] the conventional example which showed the fundamental layout of SRAM2 of 
this operation gestalt to drawing 7 as shown in drawing 1 , and abbreviation — it is the 
same namely, the 1st of the above [ substrate / semiconductor / 3 / in which the 
isolation film 24 in the field of a memory cell 200 was formed ] — driver Tr.Q1 and the 
1st — load Tr.Q2 and the 2nd — driver Tr.Q3 and the 2nd — load Tr.Q4 are prepared 
in four corners of the rectangle centering on Point O the 1st — driver Tr.Q1 and the 
1st — each gate electrodes 41 and 42 of load Tr.Q2 are formed by a part of gate 
electrode wiring 4 of the shape of a continuous straight line — having — **** — the 
2nd — driver Tr.Q3 and the 2nd — the gate electrodes 51 and 52 of load Tr.Q4 are 
also formed by a part of gate electrode wiring 5 of the shape of a continuous straight 
line These gates electrode wiring 4 and 5 is arranged symmetrically on the 
semiconductor substrate 3 focusing on Point O. 

[0019] moreover — the semiconductor substrate 3 — the 1st — the 1st of driver 
Tr.Q1 — load Tr.Q2 and an opposite side — the 1st — while word Tr.Q5 are formed — 
the 2nd — the 2nd of driver Tr.Q3 — load Tr.Q4 and an opposite side — the 2nd — 
word Tr.Q6 are formed and these [ 1st ] and the 2nd — each gate electrode 121,122 of 
word Tr.Q5 and Q6 consists of a part of word lines 120 prepared in the abbreviation 
right angle to the length direction of each gate electrode wiring 4 and 5 
[0020] moreover — the semiconductor substrate 3 — the 1 st — the diffusion layer 6 
of N type used as a source drain forms in the both-sides position of the gate electrode 
41 of driver Tr.Q1 — having — the 1st — the diffusion layer 7 of P type used as a 
source drain is formed in the both-sides position of the gate electrode 42 of the 
semiconductor substrate 3 in the formation field of load Tr.Q2 the same — the 2nd — 
the both-sides position of the gate electrode 51 of driver Tr.Q3 — the N type diffusion 
layer 8 — the 2nd — the diffusion layer 9 of P type is formed in the both-sides 
position of the gate electrode 52 of load Tr.Q4 furthermore, the 1 st — the both-sides 



position of the gate electrode 121 of word Tr.Q5, and the 2nd — the diffusion layers 10 
and 1 1 of N type are formed in the both-sides position of the gate electrode 122 of 
word Tr.Q6, respectively 

[0021] in this case, the 1st — the diffusion layer 6 by the side of Q2nd driver Tr.3 in 
5 driver Tr.Q1, and the 1st — the diffusion layer 10 by the side of Q1st driver Tr.1 in 
word Tr.Q5 is formed so that it may connect mutually moreover, the 2nd — the 
diffusion layer 8 by the side of Q1st driver Tr.1 in driver Tr.Q3, and the 2nd — the 
diffusion layer 1 1 by the side of Q2nd driver Tr.3 in word Tr.Q6 is formed so that it may 
connect mutually 

10 [0022] the 2nd from the gate electrode wiring 4 — it pulls out towards the diffusion 
layer 9 formed in the 1 st load Tr.Q2 side of load Tr.Q4, and wiring 1 3 is prolonged and is 
formed moreover — from the 2nd inverter 102 — the 1st — it pulls out towards the 
diffusion layer 6 formed in the 2nd driver Tr.Q3 side of driver Tr.Q1, and wiring 14 is 
prolonged and is formed Extension formation is carried out for example, at the letter of 

15 the plane view abbreviation for L characters, and these drawers wiring 13 and 14 is 
arranged symmetrically on the semiconductor substrate 3 focusing on Point O. 
[0023] And at this operation gestalt, the drawer wiring 13 is the diffusion layer 9 of P 
type, and P+. While connecting through the type embedding contact section (Buried 
Contact) 15, the drawer wiring 14 is the diffusion layer 6 of N type, and N+. It connects 

20 through the type embedding contact section 16. At this time, it sets to the drawer 
wiring 13 and is P+. The portion shown by B among drawing 1 on the type embedding 
contact section 1 5 is P+. It is formed by the electric conduction film of type. Moreover, 
it sets to the drawer wiring 13 and parts other than B portion are N+. It is formed by 
the electric conduction film of type. Here, the self^adjustment type 7th contact section 

25 36 which pulled out and was demarcated by this drawer wiring 1 3 and the gate 
electrode wiring 4 near the wiring 13 so that it might mention later is formed in the 
state of connecting with the diffusion layer 7 of the semiconductor substrate 3. 
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Therefore, the drawer wiring 13 is in the state where the portion shown all over [ C ] 
drawing which is the side which demarcates this 7th contact section 36 was formed by 
the N+ type electric conduction film. 

[0024] In addition, each gate electrode wiring 4 and 5, each drawer wiring 13 and 14, and 
a word line 120 are WSix formed for example, on the 1st Poly-Si layer 17 formed on the 
semiconductor substrate 3 as shown in drawing 2 , the 2nd Poly-Si layer 1 8 formed in 
this upper layer, and the 2nd Poly-Si layer 18. It is formed by W-polycide which 
consists of a layer 19. Therefore, P+ It reaches 1st Poly-Si layer 17, a P type impurity 
is doped by the 2nd Poly-Si layer 18, and the drawer wiring 13 in B portion on the type 
embedding contact section 15 is P+. It consists of W-polycides used as type. Moreover, 
the gate oxide film 23 is infixed between the 1st Poly-Si layers 17 and the 
semiconductor substrates 3 in the formation position of each gate electrodes 41, 42, 51, 
and 52,121,122. 

[0025] On the other hand, it reaches 1 st Poly-Si layer 1 7, an N type impurity is doped 
by the 2nd Poly-Si layer 1 8, and the drawer wiring [ of parts other than B portion ] 1 3 
and drawer wiring 14 whole, the gate electrode wiring 4 and 5, and a word line 120 are 
N+ It consists of W-polycides used as type, therefore, the 1 st which constitutes the 
memory cell 200 of SRAM 2 and the 2nd — driver Tr.Q1, Q3, the 1st, and the 2nd — 
load Tr.Q2, Q4, the 1st, and the 2nd — word Tr.Q5 and Q6 — each — the gate 
electrodes 41, 42, 51, and 52,121,122 — N+ It is type, therefore, the 1st and the 2nd — 
driver Tr.Q1, Q3 and the 1st, and the 2nd — NMOS of a surface channel type [ 6 / Q/ 
word Tr.Q5 and ], the 1st, and 2nd load Tr. are embedding channel type PMOS 
[0026] Moreover, as shown on the semiconductor substrate 3 in which W-polycide was 
formed as usual at drawing 2 , the silicon-oxide film 20 is formed in the wrap state in 
this W-polycide. Furthermore, the silicon-oxide film 20 is covered, a silicon nitride film 
21 is formed, and the flattening film 22 which consists of a boron-phosphorus glass 
(BPSG) film is formed in this upper layer, and on the flattening film 22, a silicon nitride 
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film 21, and the silicon-oxide film 20 Two or more contact holes (illustration 
abbreviation) are formed, and electric conduction films later mentioned inside each 
contact hole, such as aluminum for the partial wiring 40 and W, are embedded. The 7th 
octavus for constituting the 5th the 3rd the 1st for Vss lines, the 2nd contact sections 
5 30 and 31, and for Vdd lines, the 4th contact sections 32 and 33, and for bit line 110, 
the 6th contact sections 34 and 35, and a flip-flop, the 9th, the 10th contact sections 
36, 37, and 38, 39 is formed. 

[0027] The 1st - the 6th contact sections 30-35 are formed in the position of the 
visible outline of a memory cell 200. and the 1st contact section 30 — the 1st — it is 

10 prepared so that it may connect with the diffusion layer 6 of driver Tr.Q1 moreover, the 
2nd contact section 31 is symmetrically formed on both sides of the 1st contact 
section 30 and the gate electrode wiring 4 and 5 — having — **** — the 2nd — it is 
formed so that it may connect with the diffusion layer 8 of driver Tr.Q2 further — the 
3rd contact section 32 — the 1 st — the diffusion layer 7 of load Tr.Q2 — connecting 

15 — the 4th contact section 33 — the 2nd — it is formed so that it may connect with 
the diffusion layer 9 of load Tr.Q4 The 3rd and the 4th contact sections 32 and 33 are 
symmetrically formed with the 1st and the 2nd contact sections 30 and 31 focusing on 
Point O, respectively. 

[0028] the 5th contact section 34 for bit line 110 — the 1st — it forms so that it may 
20 connect with the diffusion layer 1 0 of word Tr.Q5 — having — the 6th contact section 
35 — the 2nd — it is formed so that it may connect with the diffusion layer 1 1 of word 
Tr.Q6 These [ 5th ] and the 6th contact sections 34 and 35 open an interval, and are 
installed. 

[0029] Moreover, the 7th contact section 36 is the diffusion layer 9 of P type, and P+. 
25 P+ connected through the type embedding contact section 15 It is prepared near the 
drawer wiring 1 3 of type, that is, the 7th contact section 36 is formed in the position 
surrounded with the gate electrode wiring 4 and this drawer wiring 13 of the 1st inverter 
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101 having — **** — the 1st — it is formed so that it may connect with the 
diffusion layer 7 of load Tr.Q2 the octavus contact section 37 is similarly formed in the 
position surrounded with the gate electrode wiring 5 and this drawer wiring 14 of the 
2nd inverter 102 — having — **** — the 1st — it is formed so that it may connect 
with the diffusion layer 6 of driver Tr.Q3 The 7th and the octavus contact sections 36 
and 37 are symmetrically arranged focusing on Point O. 

[0030] on the other hand — the 9th contact section 38 — the drawer electrode 13 and 
the 1st — it is prepared in the position with which the diffusion layer 6 of driver Tr.Q1 
laps, and is formed in the state of connecting with the drawer electrode 13 the same — 
the 10th contact section 39 — the drawer electrode 14 and the 2nd — it is prepared in 
the position with which the diffusion layer 9 of load Tr.Q4 laps, and is formed in the 
state of connecting with the drawer electrode 14 

[0031] Here, the contact hole which constitutes the above-mentioned 1st - the 8th 
contact sections 30-37 was formed in the self-adjustment target with this operation 
form of etching which used as the etching prevention film the silicon nitride film 21 
mentioned above. Therefore, the 1st - the 8th contact sections 30-37 are the 
self-adjustment type contact section (Self-Aligned Contact) linked to diffusion layers 
6-11, respectively. It has become. Moreover, the 9th and the 10th contact sections 38 
and 39 are the contact section (Poly Conact) linked to the 1st Poly-Si layers 17 and 18 
of the drawer electrodes 13 and 14. 

[0032] While forming the 1st - the 10th contact sections 30-39 on the flattening film 22, 
the partial wiring 40 which connects the predetermined things of these [ 1st ] - the 
10th contact sections 30-39 is formed, and the flip-flop 100 is constituted. Moreover, 
the Vss line and the Vdd line are formed by the partial wiring 40. 

[0033] Furthermore, on the flattening film 22, as the partial wiring 40 is covered, the 
layer insulation film 41 is formed. While the contact hole for bit lines (illustration 
abbreviation) is formed, the inside of these contact holes is embedded on the layer 
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insulation film 41 and the bit line contact sections 42 and 43 are formed in the right 
above position of the 5th and the 6th contact sections 34 and 35 with electric 
conduction films, such as W and aluminum, at it, respectively, the bit line 110 is formed 
on the layer insulation film 41. 
5 [0034] Next, an example of the manufacture method of SRAM2 which has the 
above-mentioned structure is explained using drawing 1 - drawing 5 . it is first shown in 
drawing 1 and drawing 2 — as — general isolation technology — the 1 st — DOIRABA 
Tr.GM and the 1st — load Tr.Q2 and the 2nd — DOIRABA Tr.Q3 and the 2nd — load 
Tr.Q4 and the 1st — word Tr.Q5 and the 6th — as the formation field of word Tr.Q6 is 

10 surrounded, the isolation film 24 is formed in the semiconductor substrate 3 In addition, 
in drawing 1 , the portion surrounded with the dashed line which shows the two-dot 
chain line which is a visible outline of a memory cell 200, and diffusion layers 6-1 1 turns 
into a formation portion of the isolation film 24. moreover, various kinds required for 
formation of NMOS and PMOS — the ion implantation for adjustment of the ion 

15 implantation for forming the ion implantation for forming a well and a channel stop and 
Vth etc. is performed 

[0035] subsequently, every surrounded, the front face 24, i.e., the isolation film, of the 
semiconductor substrate 3 exposed by the known method, — the gate oxide film 23 is 
formed in the formation field of TY.Q1-Q6, and the 1st Poly-Si film 17 with a thickness 

20 of dozens of nm is continuously deposited all over the semiconductor substrate 3 by 
the chemical vapor-growth method (it is hereafter described as CVD) Subsequently, P+ 
[ in / the 1 st Poly-Si film 1 7 / by lithography technology (a resist application, exposure, 
development, baking, etc.) and etching ] The type embedding contact section 15 and N+ 
Opening (illustration abbreviation) is formed on the formation position of the type 

25 embedding contact section 16. Consequently, the semiconductor substrate 3 is exposed 
to the pars basilaris ossis occipitalis of opening. 

[0036] Next, for example by CVD, it reaches in the above-mentioned opening and the 
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2nd Poly-Si layer 1 8 with a thickness of dozens of nm is deposited on the 1 st Poly-Si 
layer 17. Then, it is the position which pulls out as shown in drawing 1 , drawing 2 , and 
drawing 3 , and forms wiring 13 with ion-implantation, and is P+. It is a P type impurity 
only to the 1st of B portion which it is on the type embedding contact section 15, and 
5 the 2nd Poly-Si layers 17 and 18 P+ It dopes. Moreover, it is an N type impurity to the 
1st of the whole field other than this, and the 2nd Poly-Si layers 17 and 18 N+ It dopes. 
Consequently, P+ It sets in the formation position of the drawer wiring 13 linked to the 
type embedding contact section 15, and C portion by the side of the this about 13 
drawer wiring self-adjustment type 7th contact section 36 is also N+. It will be doped. 

10 [0037] Subsequently, as shown in drawing 2 , it is WSix on the 2nd Poly-Si layer 18. A 
layer 1 9 is deposited and it is WSix. In order to form the self-adjustment type contact 
section on a layer 19, the silicon-oxide film 20 is deposited and W-polycide with 
silicon-oxide film 20 is formed. Then, it heat-treats and the 1st, the 2nd Poly-Si film 17, 
and the impurity doped in 18 are activated. RTA (Rapid Thermal Annealing) of the 

15 conditions for 1000 degrees C and about 10 seconds performs the above-mentioned 
heat treatment. With this heat treatment, N type and a P type impurity are spread from 
the 2nd Poly-Si layer 18 formed in opening to the semiconductor substrate 3, 
respectively. 

[0038] Next, the gate electrode wiring 4 and 5, the drawer wiring 13 and 14, and a word 
20 line 120 are formed by carrying out patterning of the W-polycide by etching. Thus, at 
the same process, it pulls out with the gate electrode wiring 4 and 5, and wiring 1 3 and 
14 is formed. 

[0039] in addition, the P type impurity in a previous ion-implantation process and an N 
type impurity — having good control of striking a ball in any direction — it is shown in 
25 drawing 3 — as — pulling out — wiring 13 — P+ the 1st of B portion on the type 
embedding contact section 1 5, and the 2nd Poly-Si layers 1 7 and 18 — P+ It is a type 
field (hatching shows among drawing 3 ). Moreover, the drawer wiring 13 of portions 
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other than this, the drawer wiring 14, the gate electrode wiring 4 and 5, and a word line 
120 are N+. It is a type field (a dot shows among drawing 3 ). Therefore, it pulls out, and 
wiring 13 and the gate electrode wiring 4 do not have a side attachment wall by the side 
of the 7th contact section 37 which demarcates the self-adjustment type 7th contact 
5 section 37 in the shape of a taper with a bird clapper, and are formed. Similarly, the 
drawer wiring 14, the gate electrode wiring 4 and 5, and the word line 120 which 
demarcate self-adjustment type the 1st - the other 6th contact sections 30-35, and 
the other octavus contact section 37 do not have a side attachment wall in the shape 
of a taper with a bird clapper, either, and are formed. 

10 [0040] Then, while doping an N type impurity to the formation field of NMOS of the 
semiconductor substrate 3 and forming the LDD (Lightly Doped Drain) field (illustration 
abbreviation) of N type in it with an ion implantation, a P type impurity is doped to the 
formation field of PMOS, and the LDD field of P type is formed in it. Subsequently, after 
forming for example, an Poly-Si film all over the semiconductor substrate 3, a sidewall 

15 (illustration abbreviation) is formed in the side attachment wall of the gate electrode 
wiring 4 and 5, the drawer wiring 13 and 14, and a word line 120 by **********ing the 
Poly-Si film. 

[0041] Then, an N type impurity is doped to the formation field of NMOS of the 
semiconductor substrate 3 with ion-implantation, and it is N+. The high concentration 

20 diffusion layers 6, 8, 10, and 11 of type are formed. Moreover, with ion-implantation, a P 
type impurity is doped to the formation field of PMOS of the semiconductor substrate 3, 
and it is P+. The high concentration diffusion layers 7 and 9 of type are formed. And it 
heat-treats and the impurity doped to the semiconductor substrate 3 is activated, this 
heat treatment — the N type in 2nd Poly-Si18 of the gate electrode wiring 4 and 5, and 

25 a P type impurity — opening — minding — the inside of the semiconductor substrate 3 
— further — being spread — the 1 st — N+ linked to the diffusion layer 6 of the N type 
of driver Tr.Q1 while the type embedding contact layer 16 is formed — the 2nd — P+ 
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linked to the diffusion layer 9 of the P type of load Tr.Q4 The type embedding contact 
layer 15 is formed. 

[0042] Next, a sidewall is removed and a silicon nitride film 21 is formed all over the 
semiconductor substrate 3. Furthermore, the flattening film 22 is formed on a silicon 
5 nitride film 21. Then, opening of the contact hole the 1st the 10th contact section 30 - 
for 39 is carried out to the flattening film 22, a silicon nitride film 21, and the 
silicon-oxide film 20. Under the present circumstances, about formation of the contact 
hole the 1st the 8th contact section 30 - for 37, a silicon nitride film 21 is formed in a 
self-adjustment target with this operation form by etching which carries out an etching 

10 prevention film. As mentioned above, since all the side attachment walls of the side 
which demarcates the contact hole the 1 st the 8th contact section 30 - for 37 in the 
gate electrodes 4 and 5, the drawer wiring 13 and 14, and a word line 120 cannot be 
found in the shape of a taper with a bird clapper and it is formed, by this etching, the 
size of a path can form an almost uniform contact hole over the vertical direction. 

15 [0043] Subsequently, as shown in drawing 2 and drawing 4 , while embedding each 
contact hole and forming the 1st - the 10th contact sections 30-39 with electric 
conduction films, such as aluminum and W, the partial wiring 40 which connects 
predetermined things among these the 1 st - 1 0th contact sections 30-39 is formed on 
the flattening film 22, and a flip-flop 100 is constituted. Moreover, a Vdd line and a Vss 

20 line are simultaneously formed with the partial wiring 40. After forming the layer 
insulation film 41 on the flattening film 22 as the partial wiring 40 is covered as 
furthermore shown in drawing 2 and drawing 5 , the contact hole for bit line 1 1 0 which 
connects with the layer insulation film 41 at the 5th and the 6th contact sections 34 
and 35 is formed. And while embedding the inside of a contact, hole and forming the bit 

25 line contact sections 42 and 43 with electric conduction films, such as aluminum, a bit 
line 110 is formed on the layer insulation film 41. The memory cell 200 of SRAM2 is 
completed according to the above process. 
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[0044] thus — SRAM 2 manufactured — P+ since the drawer wiring 13 on the type 
embedding contact section 15 is formed in P type — the drawer wiring 13 and the 2nd 
— without it forms a PN junction for the diffusion layer* 9 of the P type of load Tr.Q4 in 
the meantime — P+ It is connectable through the type embedding contact section 15. 
Therefore, the increase in the contact resistance by a PN junction being formed can be 
suppressed, and stabilization of operation of SRAM2 can be attained. 
[0045] Moreover, the connection between the drawer wiring 13 and a diffusion layer 9 
and connection between the drawer wiring 14 and a diffusion layer 6 are P+, 
respectively. The type embedding contact section 1 3 and N+ Since it is made through 
the type embedding contact section 16, the large division contact hole of a path like 
before can be made unnecessary. Consequently, reduction-ization of the area of a 
memory cell 200 can be attained. 

[0046] and the 1st — load Tr.Q1 and the 2nd — since load Tr.Q4 are embedded, it 
constitutes from a channel type PMOS and the gate electrode wiring 4 and 5 in a 
memory cell 200 is altogether formed in N type, the gate electrode wiring 4 and 5 can 
be formed by **********ing the 1st Poly-Si film 17 of N type, and the 2nd Poly-Si film 
1 8 Therefore, the gate electrode wiring 4 and 5 by which etching processing was carried 
out with high precision can be obtained. Furthermore, P+ As for the drawer wiring 13 
with which the type embedding contact section 13 top is formed in P type, the 
self^adjustment type 7th contact section 37 side is formed in N type, for this reason — 
etching for forming the contact hole for 7th contact section 37 which can prevent that 
those side attachment walls are formed in the shape of a taper, and performs it after 
that in etching processing of the gate electrode wiring 4 and 5 and the drawer wiring 1 3, 
as mentioned above — the vertical direction — crossing — the size of a path — the 
contact hole of about 1 law — self — it can obtain conformably Therefore, the stable 
7th contact section 37 which the elevation of contact resistance or the pressure-proof 
defect by reduction of the area of base of a contact hole do not produce can be 
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formed. 

[0047] Moreover, it sets to the drawer wiring 13 and is P+. Since B portion formed in 
type does not use for the gate electrode wiring 5, it is not required by the high precision 
on processing. Furthermore it pulls out, and in order not to use for the gate electrode 
5 wiring 5, wiring 13 has no influence of the property on SRAM2, even if it uses boron for 
a P type impurity, it originates in the heat stress by elevated-temperature heat 
treatment of the manufacture process of SRAM2 and this boron invades into the 
semiconductor substrate 3. For this reason, by the ability easing the process conditions 
which can prevent change of the threshold (Vth) of MOS by the invasion of the 

10 semiconductor substrate 3 of boron and which were both restricted for the cure against 
heat stress etc. Since flexibility to process conditions can be made high, according to 
this operation gestalt, it excels in a device property and productivity very much, and 
SRAM2 which can moreover aim at coexistence with reduction-izing of cell area and 
the stable self-adjustment type contact section can be realized. 

15 [0048] 

[Effect of the Invention] As explained above, in the semiconductor memory of this 
invention, the drawer wiring on the P type embedding contact section is formed by the 
electric conduction film of P type, and since it considered as the composition to which 
drawer wiring and the diffusion layer of P type are connected through the P type 

20 embedding contact section, reduction-ization of cell area can be attained. Moreover, 
since it carried out as the composition in which the self-adjustment type contact 
section side of gate electrode wiring and the above-mentioned drawer wiring which has 
the portion currently formed by P type is formed by the electric-conduction film of N 
type, the contact hole demarcated by gate electrode wiring or drawer wiring can form to 

25 the almost fixed diameter of a size over the vertical direction, and, therefore, the poor 
stable self-adjustment type contact section of elevation of contact resistance or 
pressure-proofing which does not produce can realize. Therefore, according to this 
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invention, it excels in a device property and productivity very much, and, moreover, 
coexistence with reduction-izing of cell area and the stable self-adjustment type 
contact section can be aimed at. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan showing 1 operation gestalt of the semiconductor memory 
concerning this invention. 

[Drawing 2] X-X1 in drawing 1 It is a line view cross section. 

[Drawing 3] It is a plan for explaining an ion-implantation field. 

[Drawing 4] It is a plan for explaining the formation process of partial wiring. 

[Drawing 5] It is a plan for explaining the formation process of a bit line. 

[Drawing 6] It is the circuit diagram of general SRAM. 

[Drawing 7] It is the plan showing an example of the conventional SRAM. 

[Drawing 8] Y-Y1 in drawing 7 It is a line view cross section. 

[Drawing 9] It is explanatory drawing of the technical problem of this invention. 

[Description of Notations] 

2 [ — 6 Gate electrode wiring, 9 / — Diffusion layer, ] — SRAM, 3 — 4 A 
semiconductor substrate, 5 13 14 [ Type embedding contact section, ] — Drawer wiring, 
15 — P+ 16 — N+ The type embedding contact section, 17 — The 1st Poly-Si layer, 
18 [ — Octavus contact section, ] — The 2nd Poly-Si layer, 36 — The 7th contact 
section, 37 41, 42, 51, 52 [ — The 1st inverter 102 / — The 2nd inverter 200 / — A 
memory cell, Q1 / — 1st driver Tr., Q2 / — 1st load Tr., Q3 / — 3rd driver Tr., Q4 / 
— The 2nd load Tr ] — A gate electrode, 100 — A flip-flop, 101 
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y- MIS 5 1 CDM^teSKteN^&mJI 8 Jit, IB2& 

iTr. q 4 <d¥ — h mm s 2 am® &m\z\*F mam 

20 5 ©y-ht*l 2 lOpfKfit, IB2 7-KTr. Q 

6©y-hiai 2 2©Mfij<4iii:ttfni r n, Nmo 
initgio, iia*?Bj£$ttTU£. 

[002 1] £ CO JBl K5-f/t-Tr. Q 1 1^ 

V**2&2F^-f/1-Tr. Q3 m<D&nm 6t, 
— K T r . Q 5 C*tt5i 1 HHA'-T r . Q 1 $ <0 

£ . S2h'7<^-Tr. Q3C*(J«*1 K7-fA 
-T r . Q 1 ^O&^Jg 8 »27-PTr. Q 6 C 
^»t5i2 H7-f^-T r. Q3j®(DSS»il 1 t»5 

[ 0 0 2 2 1 y- h««fi*4*>6«, fg2H*SfTr. 
Q40lUffifT r. Q 2^l::^l££tt*:&&Jl 9 K IrI 
JtT^ltffltEfil 3^S^T^^$ntV^. 

bi2H7<n-Tr. q smizm&L-ztiit&i&m 6 fc 
tRittx?i#aiue»i4^^tXT^j^$nTv^ 0 cti 

6?l#fcbUSBi»13. 14(t ^x.^¥®«ttL^^IC 

ic^fMcees tix us. 

40 1 0 0 2 3 ) *-LT*IS16#fi-Ctt:. 31£ffibESll3 
Pi©J£|[®9 tP* £Jiia5&*:3 hgS (Bo 

ried Contact) 1 5 £ rfr L T & ft 3 *1 T H 5 £ ^ . 

1 4^NSO^ili6 tN f SlSi^^^n 

>^^ha;i6$^Ltg[gjnTt^, ?i 
ntus. ^i^m i 3 ic*v>T B^^an 

i£T5^-5^^l^ttJU6Bitgl 3coifi^lcfi, cco^l^ffi 
50 UffiJftl 3^<t^7 4 -hf®gE«4lCj;^T®^$nfc 
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mm 7 \z&wtr *4*bix^]&£ nx n * . £ox, 91* 

[ 0 0 2 4 ] fc*5> ^y-h«®IE«4, 5,-*9l*tf 
3, 14*5«fctf7-Flftl2 0tt, tf B 2 

k: ^ 5 c*«i*»«t 3 JiK»idt* nfc« 1 poiy - s 
nut, .tjitc^ffcsnfcfis 2 Poiy- s i 1 1 
8i, f& 2Poly- S ill 8J:i:l^$nfcws i , € 
1 9t*6ft*w-#yif^ KT»jj*ntii«. viz 
jjtot, p * ai*a»3>^^i*»i5Ji©B«»i: 

*5tt*3l*aiUE»l 3«> SB 1 Poly - S ill 7 *3<£ 
SB 2 Poly - S ill 8CPS^tt»*«l 4 -t>^«n 
X P * itft^fcW-#Uf l«T?ifiJi$nTVi5. * 
fc#y-ht!4 1, 42, 51, 52. 121, 12 
2©»dittilfc*W'*IBlPoly-S ill 7t¥«#S 

1 0 0 2 5 ) B»»tt^Ott»rfi)9l*lBl/i»l 
3 , ?l$tiilGi 1 4^#, y- HSE»4, 5*3<fc 
9- F* 1 2 0 tt, £1 1 Poly - S ill 7 *5<fc tffg 2 
Poly- S ill 8t'N^^«$^7&*H-tf>^$nTN 4 
^<t^^^W~3j?UlJ--r KTiJ$?^T^5. £ o X , 
SRAM2C/€ l Jt;V 2 0 0 *|/Jt5^1, fl 2 F 
^ ;S — T r . Ql, Q 3 , IB 1 . £1 2 ^ ^ T r . Q 
2, Q4, mi, «27-HTr. Q5, Q6li^fn 
t»y-MS 4 1, 42, 51, 52, 121, 122 

# N ' m~C$> V v L/ta*oT351, 31 2 K ^ < A — T 

r . Q 1 , Q 3 *3<fctflS 1, *29-FTr. Q5, Q 
6tl^ffif t^iVSONMOS, SB 1 , £S2lH$Tr. 
t^^SOPMOS t ft X V> . 

[0026] ^#tra«i;:w-#uif^Ka<^/£ 
3*ifc¥£#g1£3-tK:te, @2t:frJ:^i::©w- 
^u-y-^ f * i- g& ft ^ u 3 > j& 2 o a« ^ # 2 n 

X ^ * . $ £ C , SHtyU3>!2 05:»-3t«ltv"J 

3>§2 u^ijsti, z.<d _tm\zm tux* v m - U > 

# (bpsg) Eta* e, s 2 2 afrits n 

nt^^isi 4 o m<r>m?ittA \ ^vt^ommm&W: 

#&£nx, V s s >Jfi<&£S 1 . I23>^^hi 
30, 31, Vdd7^>l©l3, ^43>^^h^ 
32. 33, tf*;h«l 10jBOjB5. I63>^n 
gff 3 4 , 3 5, ^U^^^nv^^^fiJti"^^*®^ 

7, ^8, $9, *103>^^h» 3 6, 37. 3 

8, 39A^0$nT^5. 

[0027] ® l-^63>^^7 K^3 0-3 Stt^t 
t, |13>^nSK30l^l ^-fA-Tr. Ql 



5) 1 1 - 1 7 0 2 8 
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o&mm 6 tz&mrz^^ i:a^5>ntv^. £ *t , m 
&BE&4, 5 ^ifc/uTtt^Ki&tt e>nx*5 o . is 2 

TU-S. $e.i:^33>^^ hg]53 2«^1 T r. 

Q 2 7 Kjgfcg SB 4 13 ^ 3 3 fctS82 

V>5„ 13, »43>^^ h» 3 2, 3 3IUnfn, 
AO*f<?il/T«l, »23>^^M5 3 0, 3 It 

10 & m \z s tt s n r ^ s . 

[0028] tfyUll l0«O853>^^h»34 
tt,*17-FTr, Q 5 (D&Wcm 1 0 \Z&&? Z £0 
\Z J& rft S tl , |63>^FSS35H, 

r. Q6©J£tSl H^^t5i^i:^fiJt$nT^ 
:n^I5, i63>^M 3 4, 3 5J2|SI!Ri£ 

[0029] £ *t , |73>^nS!36(i, V®. £>S£ 
|@9iP l $!lJ{)ii*3>^^Ml 5^^1T 

sn*p* ^<D^!€rHi iGi 1 3 ©ifi«K*ft enfcfe 

>n~* 1 0 i©y-hti£§4 tro^itm iffifi 
1 3 tTS$nfct®}:aJte»nT*o, sn 1 n ^ t 

r. Q 2 vm&m 7 \zm&TZJlz>\Z1&dLi< tlX\,*2>. 
mm\Z&S 2 h & 3 7 tt , & 2 4 1 0 2 

oy-hm®ga^5tci(D^i^aibfiEj»i 4 txa^n 

fcffcSKlf&tf 6 tlX* 0 . 1 K r . Q 3 <Z>& 

mm 6 K&i&-r * <t v \zm$l $ nt^s . is 7 , ^sz? 

30 [ 0 0 3 0 ] -15. |93>HH38tt, 31 # tti L 
1 3 h. m 1 H /t— T r . Ql(Dttl6t^t 

stt&xjgrits tix^s. ^1 03>^^ hi 

39fc, ?l§Hiltgl4ti2HTr. Q 4 <7> & & 

i9t#m&*&@K:$:t*£>*ix*>o, 3i#dibm«i 
4\zm&Tz>vtm-cj&tiLt<nT\<>2>. 

[00 3 1] r C T, J:|Lfcil-|83>^Ml 
3 0 - 3 7 $ifi)cf «53>^^ * H J£ J# £ 

T«tfrj^UfeSfl:v'U3>^2 l£Xy^>yffiitJg£ 

e>ft*. <t *3 x , ii-i83^ni3o-37tt 
-en^n, j£Si@6-i 1 c«^r5ges^i3>5' 

^ (Self-Aligned Contact) tftoT^S. * £: ^ 

9, |103>^nii 3 8, 3 9 1i, ^ItttlHIl 
3, 1 4 <b% 1 Poly- S i I 1 7 . 1 8 I:g^t5^> 
9 2 Y (Poly Conact) t ^ o t ^ 5 . 
[ 0 0 3 2 ] ¥Sft:l2 2_hlC«, il-ll 0H>^ 
^ hgR3 0-3 9 & B fiJcT 3 t t t> Z tl % % 1 - ^ 1 
03>^^ hS53 0-3 9<20r£<Ofc<Of^±£&J£-r* 
50 J^0rKi«4 0AtSintlT7U^7D^l 0 0^« 
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j5££nT.^£. Jfc^fEH40l:i:otVss7-f 
[0 0 3 33 $ e> Kl ¥ S <t & 2 2 ± C , J^efK^40 

m&mmi 1 \z\t. ms . ss6:3>*^r*gi534, 35 

^>T^n^n>^^ h * - ;i> ft # iS a6 & £ n T t: y h & 

4 1 ± i: f ^ hmi 1 o#5gi£;*nTv>s. 

[ 0 0 3 4] J:ISOijg*ft5SRAM2©S 
i£#&O-#J£®l-0 5£m>TS&lB-r£. £ T @ 

T, ffil H<7/t-Tr. QK «lft*T r. Q 2 . 
|2F-f7n- Tr. Q3, ®2tfTr. Q4, Ml 
7 - H T r . Q5, g§ 6 -7 - F T r . Q6©fl3cit$ 
®tf£5K:UT¥£#g«3K:3&T#fllB&2 4 £ JE^T 
£ . 0 >t'Jt;P 2 0 0 ©^^»Tfe5 

- tjsftjB 6 — 1 l £iSTifci» £ Tffl £*^*:gB# 
a«3^^ : ?#«i8l 2 4 ©JgtfgBtflCfc $fcNMOS*i 

SEA. V thOPI^Ofe tb <D-( * >jtA^ £fr o • 
[ 0 0 3 5 ] &V>-?> |E«10^l;J:oT, SttJUXV^ 

z>*m{*mwL3 <omm. 0*0*^^1102 4Tgtn 

fc^Tr. Q 1 6 <DJBf£ SKftl 2 3 £ 

^fiJct. S£^T#J*tf {t#Wla*8/£:£8=>£ (&T> CV 
D^tfa-T) tCt^T. 3 ©^©K&i-n m 

©«*©gllPoly-S iJKl 7 £ ig & T £ . #C V> T? . U 

v^7^^-^« st#. — 

>^> *5 itfly ^>^t«toT, fill Poly- S i m 
17K:*3tt*P f S«»^*^>^^ ^1 5, N f M 

m&&?>-3 > ? $ h& i 6CDJBfi*te@±K:i§n& 
& 3 a< s & t * . 

[0036] # fc: . fll A C V D & IC J: o T . Jt & H P 
S5rt^ctrX^lPoly-S ill 7 ±.\Z. »+nmOJ|* 
CDfg2Poly- S i Jp 1 8^it«-r^- << * > m 

Atk\Z±vT. ® 1 > S2, B3IC^*r«fc^C9l#ffib 

5J:"e**B»#©«l. SB 2 Poly - S iJll 

i, i 8 co^tcp^^^^j* tc e>^-r*. £ 

H§ 2 Poly- S i © 1 

^> p 1 gin^i*^ hgs i 5 K^-rssinraj 
LSifei3<D^fijt^@{3^^iT. c©^i#ttiui£iiai3 
ifi^^eEi^s^f 7 n>^^ hes3 6 <bi © c fe 

10 0 3 7] ^ViT@ 2 £1 2 P o 1 y - S i 

@18J:I:WS i, @ 1 9 £ fit L * WSi, B 1 9 ± 
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>J& 2 0$«SUIH:-> , J3>^2 0ttl*©W-#U 

2Poly-S i HI 7, 18^^K-tr>^U^^|$^Sr 
JiIH&gtS te* lOOOC, 1 

OS'itO^fr^RTA (Rapid Thermal Anneal ing)td 

ioTff^. zcommmizx-ox* mumfo\zMi$.-zn 

fe^2Poly-S ill 8*^NI, P M^tmfyifi'ttl? 

10 [00 38] &\z. x^5 1 >^i:i:-pTW-^u t-<H 
^tf5. c ca <fc 5 \zm— lSl:x, y-h«SE8*4. 

5 t^em v&m 1 3 . 1 4 ^ai^/dtsne. 

[ 0 0 3 9 ] fc*5. ^<D-ft>SAlSTCPS^t6 

^Ittfib£fil3it, P* ^iSfci^a * h6& 1 5 
_k© B 1 , fl 2 Poly- S i J0 1 7 , 18^P' 

Mft'tt (0 3«P, Ay f >^T^t) llttoT^S. £ 
20 fc, :n^^©S^©?lf WtSS 1 3, ^l^ttltfifi 
14. ^-h®«Ea&4, 5 *$£Zfi<7~ 1 2 0 

T^i^ta less i 3 , y- hmmmm4\t, sss^s 

<T>%7 zx> ^ Cf h&Z 7 Zmfe-T 7 n > * 2 h & 3 
7«3©^I^^^ — a — ^IC^-5Ct^:<^^$n^. 

0-3 5*5cfctff&8:D>*^hg&3 7«r]g^'rS91#m 

tEfii 4, y-Mffiffi»4 > 5 sitf?- Kta i 2 

30 [ 0 0 4 0 ] ^ft>jlAiao'C t ^9ftSfi 

3CNMOS <DE*fi£fc|i£tCN^*«fc%£ h* - t > ^ 1 t 
N^OLDD (Lightly Doped Drain)^J& O^B&) ?r 
^fiJc-T^ t £ fete. PMOSO^Ui«l:Pi^te«i^ 

*mi*&& 3 <D^® IC #y X fcfPoly- S iJ^S^fiJtUfe 
g^. -tCDPoly-S il^Xy?>^T5lti:J:oTy 
-hlfiSfi4, 5. 9l^ffiUEi»13, 14*5<fcZ*7 

-^»i2 0<Dig^teit<r t '>^-;w (a^BS) ^^^t 

40 [0041] I^^T. -ft>aASI:«J:oT, 

«3(ONMOSO^^i«i:Ni^^«I$ H-t:>^t 

tn' Moiesmat^^© e . 8, io, liSfBritf 

i^-ft/^AftlCi^T, ¥3I^S«3©PMO 

s <z)^fijtm«te p m^nm* h- e > ^ lt p* ^<oia 

CO^jailC^oT, y-h€SEiSS4, 5©^2Poly 
-S i 184>ON^, P^^«^3)^ Pl^H^I 
&g«3*l;:26{c&fStbT\ SlFHK'-Tr. Q 
50 1 <DN?gl<DtK$Cfgl6 (CSc^TS N* ^S^i^^n>^^ 



1 1 

hmiSi^M^i^n^tthlZ, « 2 ft *f T r . Q 4 <D 

[0042) & K . V-iWx-JV* & £ u , ¥ ^ # s 
Wl 3 <&£® K£rt::> »J n 2 1 Sr^fiJtf 

T, ¥£<fc]8l 22,SYt>' , Jr3>j^2l tf^<fc-> 'J 
D>J|2 OICll-^l 0 3>^^ hS53 0 - 3 9 1® 

h 05 3 0-3 7ffi<D=J>^^ b*-^0^^lCOVi 

y Bjtj^-r * x v r> tnz <t -? t s efi-^w t^j^-r 

13, 14fci^7-H«ll20 KfeV^TSg 1-183 
h SB 3 0 — 3 7ffi6Dr3>^^7 h 3*c — ;V £ IS ^ *T £ 

[0043] ^ViT@2, ® 4 IC^-T <fc O \Z * A 1 » W 

m i~m o hmz 0-3 9Sr^fijcr^ttfe 

\z , 2 2ilCC<OSSl-^l o-n > * * h SB 3 

0 - 3 9 <7>5 ^m5£^ ; b<0^±^S^T^^mffi»4 0 
$^Ul,T7'J^7D^100t|li)ct5. &1tm 
\zm&T& & 4 0 fri^TVd d ^-T>> Vss^<> 

2 2 .t tC^m&ifc 4 0£«5<fc?K:l<T!SRII*fe*fBI4 1 
«: # L & & * »|Bj|fe*8&4 1 fc$&5. I63>^n 
31 3 4, 3 5i:»«t5tTy Kill 1 0fflO3>^^h 

— ^f^^«i»e>^/^^tf^ hmzj > ? $ YU4 
2,43 fc^dfT * fc fc fetC, IS W*fe&flg4 1 Jbfc t* y 
h»l 1 O^^^ti. &±0>X@K:£D* SRAM2 
Of'Jt;P2 0 O^^fiJt-T^o 

[0044] C© 5 tai:l!i$n5SRAM2Ttt, P 
* SlS«e>a*3 h& 1 5 J:©^|f tlitEft 1 3 & 

PSlC^fiJc^ntV^fcJ?), 31 £ ffi U E IK 1 3tI2| 
ffiT r . Q40Pi(Ol£ii[l9<l:$, d^fSCPN^^ 
£J0j£f*c:£:£<P* g?iii?>&*3 h& 1 5 £ 

[0045] £fc3ietfjLEi&i3££&Ji9<h0>&& 

*iTf 5. *<Dt&&. ^^eUHt:;i/ 2 0 06D®»©ie/h<t: 
[0046] LA^, 3S 1 ft ffi T r . Ql t^2i^T 
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r. Q4$idii»f t^Jl'SPMOStlJilit, ;* ^ 
»J-b^ 2 0 0rtoy-h*IE*4. 5^TNSlCi 
j£LT^3£:£>> N^O^lPoly-S ij^l 7, £f 2Po 
ly-S i^l 8$X^f >^t5Cti: t tot7 , '-M 

^>yjjax2n*iy-h«@eE&4, 

P * ^«^j^^n>^^h^l3±^P 
Sir^$nT^*3l£ffibEi8ti 3tt, ^®@Ei& 

gJ<Z>Sg73>^* h g& 3 7 m&Nm\ZMl3lZtlX^Z. 
10 Z<Dtt& > ftf^U^ct ? try— hmSEJS4 , 5*5<fctf 

^l#B3i/E*fti3^x-/^>yijnxit$>feoT«, 

&<D*;e£#&& — £(Z> 3 > ^ £ h*-iI/^@aS^W 
;«®«4>k: J: * 3 >^ ^ h Jatrttf>±#^©BEtf>^&#£ 

^l^^bft:!/^^^^ hS53 7 £ j£ T £ * . 
[ 0 0 4 7 ) 3li*tB 1 3 IC&^TP* 

e« i 3 j*y- hfgsn 5 mjfln&^fca, p£J^*e 

#J tC* £ 3JI £ 18 ^ > SRAM2tf>&it:/D-feXCDi9Ji&& 

z\<Dit*b. *vm<D*mftm&3 <Dmnz<k2>u 

OSWZ^m (Vth) ©^i^KiTt^fbi:, ft 
aftT^^ ^ t \zx 0 . ^D-fex^frir^1r2> S 

/hfci^5£LfciES^^3>^^ h B £ O ffi & & Bi ti 
S S RAM 2 $rH^T^^. 
[ 0 0 4 8 ] 

ggTte. PSia^^*3>^^h^±<0^|€rtilUE« 
^PS<D^mfl^T^fiJtUT» ^l^m L&*t£ P ^^iSlfc 

filet ifcoT, -b;^M«<D|g/J^^tSrS^c:^^Te^. 

NSO^tlT^flc$tlTV^i^tlfe0T, y-h 
ft-)l,Z±TJj$llzt>jt?T&&-'fe<D*:22&lz]&tfi 

50 [®®<BflSi|i&Sft*Pn 
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[03] ^*>&A^#£ift^T3fc#<z>¥®0-e& 

5 o 

£ 3 . 

£0 5) EyhiK<£^j£li§£iftlKt-3fci6<Z>¥®0T 
ft 5 • 

[06] -ftM/iSRAMO@^iTfe5. 

[08] H7fc*»**Y-Y. *ft£«»r®0T&£. 
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[09] 

[ft^tOI&W) 

2 -SR AM, 3 4, 5-y-h«Sie 

6, 13, U-9l«tUt/El t 15 

... P f 2 16-N* MMtb&fr 

u>9>7Vm. 1 7 -IB 1 Poly- S i M . 1 8-»2?o 
ly-SiJI, 36-»73>^^h», 3 7 -* 8 3> 
? £ h $ > 41, 42, 51, 5 2 - y — h ft m * 10 
0-7'J^7Dy^, 1 0 W>/t«-^ 10 

10 2 - JB 2 -f > /t — ^ , 2 0 0 - Ql-ll 
H^-f/tTr. , Q2-*l*tTr. . Q 3 — JS 3 P 
H/Ur. . Q4»-»2ftfTr. 
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